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In addition, a glass supporting rod used for the processing is made of silica glass 
and so is expensive. A thick glass supporting rod incurs further expense, and so is 
repeatedly used. As repeatedly used, a glass supporting rod will have scratches on. the 
surface. When scratches are caused on a grasping part, the glass supporting rod will 
break at the grasping part, thereby leading to falling off of the welded glass base material 
and to breakage. This further leads to breakage of the apparatuses, and therefore 
produces other problems in terms of safety, yield, and the Like. 
[0016] 

An object of the present invention is to provide a pzxxressing method and a 
processing apparatus of a glass base material, with which the welding process and the 
spindle shape process are easily and safely performed without core deviation and without 
causing an accident of falling off of the glass base material. 

[NJEANS FOR SOLVING THE PROBLEMS] 
[0017] 

The present invention provides a processing method of processing a glass base 
material for an optical fiber using a processing apparatus, the processing apparatus 
including: a pair of rotatable chucks that directly or indirectly grasp respective ends of the 
glass base material in an axial direction of the glass base material and that arc capable of 
performing relative displacement in an opposing direction; and a burner for heating the 
glass base material that is movable along the axial direction of the glass base material 
being grasped, the processing method being characterized by processing the glass base 
material while preventing the glass base material from being brought into a cantilever state 
by always holding or supporting the glass base material at two or more points. In 
addition, the processing apparatus includes at least one midway holding device that holds 
or supports the glass base material at midway part of the glass base material. It is also 
possible diat at least one of the two or more pomte at which the glass base material is held 
or supported is midway part of the glass base material. Further, two or more of Ihc two or 
more points may also be midway part of the glass base materiaL 
[00181 

A processing apparatus of a glass base material for an optical fiber according to 
the present invention is a processing apparatus that processes a glass base material for an 
optical fiber, the processing apparatus comprising: a pair of rotatable chucks that directly 
or indirectly grasp respective ends of the glass base material in an axial direction of the 
glass base material and that are capable of performing relative displacement in an opposing 
direction; and a burner for heating the glass base material that is movable along the axial 
direction of the glass base material being grasped; and at least one midway holding device 
that holds or supports the glass base material at midway part of the glass base material. 
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A supporting mechanism of a holing part provided for the midway holding device 
has a structure of receiving load from the glass base material via a spring or an air cylinder, 
ft is preferable that the holding part includes a roller made of carbon. 

[EFFECT OF THE INVENTION] 
[00191 

According to the glass base material processing method according to the present 
invention, the glass base material or the glass supporting rod is always supported by two or 
more points v^hen processing a large glass base material using a glass lathe. Tlierefore, a 
cantilever state is prevented from being caused. Accordingly, progression of bending 
attributable to axis deviation is prevented thereby enabling to obtain a glass base material 
without serious bending. In addition, stress at the chuck portion is alleviated, thereby 
lessening anxiety of falling off of the glass base material due to breakage, to facilitate safe 
manufacturing thereof. 

[BEST MODE FOR CARRYING OUT THE INVENTION] 
[0020] 

As described above, size increase of the glass base material also indicates increase 
in length and weight. This causes a problem in holding the glass base material in a 
cantilever state during processing* So as to prevent this problem, while being processed, 
ttie g]a.ss ba.se material is held always at two or more points, without bringing the glass 
base material into a cantilever state* To be more specific, the cantilever state is prevented 
during processing by providing one or more midway holding devices that hold the glass 
base material at least at one midway part, the midway holding devices being provided 
independently of a pair of rotatable chucks that directly or indirectly grasp respective ends 
of the glass base material in an axial direction of the glass base material and that are 
capable of performing relative displacement in an opposing direction. According to this 
arrangement, it becomes possible to prevent troubles of breakage of the glass base material 
or of the glass supporting rod(s) attributable to misalignment of a corresponding tip and 
concentration of stress at the grasping part by a chuck incident to the cantilever state of the 
glass base material. 
[00211 

As FIGs.3-5 show, during operations in. which a long glass base material could be 
held in a cantilever state, the midway holding device functions to hold a midway part of 
the glass base maticrial and to prevent occurrence of the cantilever state. These drawings 
indicate provision of two midway holding devices (8a, 8b>. However, the number of the 
midway holding device is not limited to two. Depending on the flow processing 
procedure, there may be one midway holding device, or diree or more midway holding 
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devices. However, in the present inventioa it is important to hold a glass base material at 
two or more points. With this in view, it is necessary that two or more supporting points 
are ensured by the midway holding devjce(s) and the chucks positioned at both ends, under 
a condition where the cantilever state is likely to occur during processing, e.g. under a 
condition of releasing one chuck. After releasing a chuck and until either welding or the 
chuck grasps the glass base material again, the glass base material has to be held by the 
midway holding device without being brought into a cantilever state. 
[0022] 

A holding part of the midway holding device, used to hold a midway part of the 
glass base material, is not necessarily be as fast as conventionally used chucks. In fact> it 
is sufficient if the holding part has a mechanism that aligns the central axis of the glass 
base material to the center of the chucks positioned at the both ends as well as being 
capable of supporting the weight of the glass base material. In addition, it is preferable 
that the holding part is provided with a roller having heat resistance, and the like, which is 
able to operate in accordance with the rotation of the glass base material. For example^ as 
shown in FIG»6, the midway holding device may be provided with a supporting arm 10 
with two rollers 9. The supporting arm 10 is capable of holding the glass base material I 
with the two rollers 9, by moving up and down with respect to the central axis of the 
chucks. 
[0023] 

There are several methods for aligning the central axis of the glass base material 1 
to the central axis of the chucks at the both ends. For example, one type of the methods 
uses a diameter measurement device, a laser position detection sensor, and the like. In 
another type of the methods, as F1G.7 shows, a plurality of supporting arms 10 are 
provided for the midway holding device, and the alignment is achieved by moving the 
supporting arms 10 towards the central axis of the chucks, and by sandwiching the glass 
base material 1 by the rollers 9 positioned at the tips of the arms. To prevent breakage of 
the glass base material due to more than necessary power being imposed thereon, it is 
preferable that the holding part has such a supporting mechanism as holding the weight of 
the glass base material via a spring or an air cylinder. 
[0024] 

As follows, the present invention is described in greater details according to the 
processing procedures, with reference to the drawings. However, die present invention is 
not limited to the following described procedures. Modifications are possible in which 
the procedures, the attachment direction and number of the glass supporting rods are 
changed according to the completed form of the glass base material. 
[0025] 
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The holding part of the midway holding device, as shown in FIG. 7. is for example 
provided with three supporting arms 1 0 with a respective roller 9, and each supporting arm 
10 is arranged to move with a constant interval therebetween towards the chucks by means 
of a link structure not illustrated in the drawings. The driving source of moving is an air 
cylinder not illustrated in the drawings. The holding power is arranged to be adjusted by 
a supplied pressure* Each roller 9 has a diameter of 75 mm and a thickness of 10min» and 
is made of carbon. 
[0026] 

First, as shown in FIG.3, one end of the glass base material 1 is grasped by the 
chuck 3b, and a midway part of the glass base material 1 is held by the midway holding 
device 8b. In this state, a free end surface of a glass supporting rod 2a grasped by the 
chuck 3a and a free end surface of the glass base material 1 are heated using a burner 4. 
Then a movable headstock 7 is moved so that the free end surfaces of the glass supporting 
rod 2a and the glass base material 1 Come in contact with each other, thereby welding the 
glass supporting rod 2a to one end of the glass base material 1 . 

Note that the welding of the glass base material 1 is performed as follows. Using 
a transportation apparatus not illustrated in the drawings, the gjass base material 1 is 
transported between the midway holding device 8b at the right side and the chuck 3b^ to be 
supported by both of the midway holding device 8b and the chuck 3b. The weldmg is 
performed in this state* 
[0027] 

After the welding, the glass base material I is temporarily released from the 
midway holding device 8b» and the burner 4, the diameter measurement device 5, and the 
two midway holding devices 8a, 8b are moved away. Then a midway part of the glass 
base material I is held again by the midway holding device 8a at the left side. According 
to the mentioned arrangement, even if the chuck 3b is released for welding the glass 
supporting rod 2b to the other end of the glass base material 1, the glass base material 1 
will not be brought into the cantilever state (Refer to FIG.4). 
[0028] 

Next 33 FrQ.4 shows, while keeping a state in which the glass base material I, to 
one end of which the glass supporting rod 2a has been welded, is supported by the chuck 
3a and the midway holding device 8a at the left side, the glass supporting rod 2b is set to 
the chuck 3b. Then the ends respectively of the glass base material 1 and the glass 
supporting rod 2b are heated by the burner 4, and the movable headstock 7 is moved so 
that the end surfaces of the glass ba.se material 1 and the glass supporting rod 2b come in 
contact with each other, thereby welding together the glass base material I and the glass 
supporting rod 2b. 

It 
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In this way, the glass supporting rods 2a and 2b are Hnked to the ends of the glass 
base materiaJ Irrespectively, and the glass supporting rods 2a and 2b are grasped by the 
chucks 3a and 3b, thereby bringing the glass base material 1 into a center impeller state. 
[0029] 

It is desirable that the midway holding device has such a structure as is movable 
in the direction of die axis of the glass base material, in accordance with the moving of the 
glass base material and the glass supporting rods, so as to be moved aside to a safe area in 
the elongation process and the flame polishing process when the burner is operated back 
and forth the whole area. 

In the examples shown m FiGs. 3-5, the midway holding devices 8a and 8b are 
mounted on a slide rail 1 1 of the lateral movement mechanism. Because the burner 4 and 
the diameter measurement device 5 are also provided on the slide rail 11, the midway 
holding devices 8a and 8b cannot move ahead the burner 4. For this reason, the midway 
holding devices Sa and 8b are placed on die left and right of the burner 4, respectively. 
[00301 

It for example, the midway holding devices 8a and 8b are provided for a lateral 
movable mechanism different from the movable headstock 7, the midway holding devices 
8a and 8b are movable to each of the right and left of the burner 4. In this case, a single 
midway holding device would be sufficient. However it is sdll desirable to provide two 
or more midway holding devices in view of shifting the midway holding position from one 
point to another. According to this arrangement, it becomes possible to hold a long and 
large glass base material I at two or more midway points. 
[0031] 

The elongation process that shortens the diameter of the glass base material is 
performed by keeping the mentioned state. However except during a first phase of 
heating where the movable headstock is not moved^ it is not necessary to hold a midway 
part of the glass base material 1 because tensile stress is exerted in the lateral direction and 
so the possibility that the glass base material I hangs down is low. With this in vlew^ it is 
preferable to move the midway holding device 8a at the left side to the vicinity of the fixed 
rotation stand 6, and the midway holdmg device 8b at the right side to the vicinity of the 
movable headstock 7. This arrangement is preferable also because the midway holding 
devices tend to be in the way of the biuner 4 while it is being operated, and sometimes 
breaks due to the radiation heat from the glass base material t after being processed. 
[0032] 

When processing an end of the glass base matmal 1 in a spindle shape, as FIG.3 
shows* the midway holding device 8a at the left side is used to hold a midway part of the 
glass base material I , and the movable headstock 7 is moved to the right side while headng 
die vicinity of the right end of the glass base material L When processing the left end of 
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the glass base material 1 into the spindle shape, the processing is performed with a midway 
part of the glass base material 1 being held by the midway holding device 8b positioned xit 
the right side. Since the spindle shape process is performed by headng and softening part 
of the glass base material, the softened part cannot bear the whole weight to cause banging 
of the glass base material at the softened part just as when the glass base material is held in 
a cantilever state. Therefore, even though the chucks are grasping the both ends of the 
glass base material, in such cases as heating continues for only a part of the glass base 
material, it becomes necessary to hold the glass base material at left and right of the heated 
portion, or a longer side of the glass base material widi respect to the heated portion, with 
use of the midway holding devices. 
[0033] 

When pursuing a flame polishing process, the burner 4 being a heating source has 
to be operated back and forth just as in the elongation process. Therefore the midway 
holding devices 8a and 8b are also escaped to the vicinity of the chucks. 

In case of pursuing the flame polishing process after completion of the spindle 
shape process, a midway part of the glass base material 1 may desirably be held by the 
midway holding device 8a or the midway holding device 8b, so as to prevent a narrowed 
spindle-shaped portion from hanging down, depending on the diameter of the 
spindle-shaped portion. 
[0034] 

For dismounting from the glass lathe the glass base material 1 having undergone 
the processing, rhe procedure reverse to the procedure performed for mounting the glass 
base material I to the gla^ss lathe may be performed. Specifically, the dismounting is 
perfomried by transporting a transp(»tatiQn apparatus to where the glass base material is 
held by the chucks and the midway holding devices, mounting the glass base material on 
the transportation apparatus, and releasing the chucks and the midway holding devices. 

In this way, a long glass base material is always held at two or more points by the 
midway holding devices in addition to the conventional chucks. With this arrangement 
the cantilever state of the glass base material is prevented. Accordingly, it becomes 
possible to manufacture a glass base material that is long, large, and without serious 
bending. 

Embodiment examples 
[0035] 

Embodiment example I 
A glass base material was processed using a glass lathe as shown in FIG.3. 
Furst, a glass supporting rod 2a having a diameter of 100mm and a length of 
800mm and a glass base material l having a diameter of 1 05mm and a length of 1700mm 
were welded together in the following manner. While rotating the glass supporting rod 2a 

13 
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grasped by a chuck 3a and the glass base material 1 held by a chuck 3b and a midway 
holding device Sb at the right side, opposing end surfaces respectively of the glass 
supporting rod 2a and the glass base material 1 were heated and brought into contact with 
each other. 

Next, while the glass base material 1 was grasped by the chuck 3a, the midway 

holding device 8b at the right side was released and is escaped to the vicinity of the chuck 
3b, Then after holding the same position of the glass base material 1 by the midway 
holding device 8a at the left side, the chuck 3b was released* 
[0036] 

Subsequently, the glass supporting rod 2b having a diameter of lOOmm and a 
length of 800mm was grasped using the chuck 3b as FIG.4 shows. Then after heating 
opposing end surfaces of the glass supporting rod 2b and the glass base material 1, the both 
end surfaces were made to be in contact with each other, thereby welding the glass 
supporting rod 2b to the oth«r end of the glass base material I. After the welding, the 
midway holding device 8a at the left side was released, and was escaped to tlie vicinity of 
the chuck 3a. Then the elongation process that shortens the diameter of the glass base 
material 1 to lOOmm was performed. 
[0037] 

After the elongation process, as FIG.5 shows, while holding a midway part of the 
glass base material I by the midway holding device 8a at the left side, the right end of the 
glass base material 1 was processed into a spindle shape. This process was ended when 
the minimum diameter reached about 35mm, without performing the final cutting. After 
the processed spindle-shaped portion was cooled down, the midway holding device 8a at 
the left side was released, and in turn the midway holding device 8b was used to hold a 
midway part of the glass base material 1, and the left end of the glass base material 1 was 
processed into the spindle shape. After the spindle-shaped portion was cooled down, the 
midway holding device 8b at the right side was released. 
[0038] 

In this way, the both ends of the glass base material 1 were formed iiito the 
spindle shape. Then flatne polishing is perfomned while operating the burner 4 being a 
heating source in the direction to the left spindle-shaped portion from the right 
spindle-shaped portion. During the flame polishing, the midway holding devices 8a and 
8b were not used. However the hanging down of the spindle-shaped portion did not 
occur. 

After the flame polishing, while holding a midway part of the glass base material 
1 using the midway holding device 8b at the right side, the left spindle-shaped portion of 
the glass base material 1 was cut by fusing. In this state, the glass base material 1 was 
mounted on the transportation apparatus. Then the midway holding device 8b was 
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released, and the right spindle-shaped portion was cut by fusing. Then, the glass base 
material 1 was demounted from the apparatus. 

The bending of the resulting glass base material was found to maintain the same 
level as before the processing, tn addition, the center of the spindle-shaped portion was 
con firmed to match the central axis of the glass base tnateriaL 
[0039] 

Comparison example 1 

A glass base material was processed using a glass lathe as shown in FIG. 1. 

First, a glass supporting rod 2a having a diameter of 100mm and a length of 
600mm and a gjass base material I having a diameter of lOSmm and a length of 1700mm 
were welded together in the following manner. While rotating the glass supporting rod 2a 
grasped by a chuck 3a and the glass base material 1 held by the chuck 3b, opposing end 
surface respectively of the glass supporting rod 2a and the glass base material i were 
heated and brought into contact with each other. Subsequently, the chuck 3b was released. 
Using this chuck 3b, the glass supporting rod 2b having a diameter of 100mm and a length 
of 600mm was grasped, thereby attempting to weld the glass supporting rod 2b to the other 
end of the glass base material 1 too. 
[00401 

The glass base material 1 had a bending of 0.2mm, and an estimated deflect of die 
trp was within 0.4mm. However, as being rotated, the glass base material 1 underwent a 
larger deflect, which has reached 1.6mm. The deflect of the tip was corrected in the 
following way. The chuck 3a was fastened tighter, the vicinity of the welded portion 
between the glass supporting rod 2a grasped by the chuck 3 a and the glass base material 1. 
Then while applying a roller in the vicinity of the other end of the glass base material that 
is unhcid, the correction of the tip deflect was pursued. After correcting the tip deflect, a 
glass supporting rod was welded to the other end of the glass base material. 
[0041] 

After the glass supporting rods 2a and 2b have been welded to the ends of the 
glass base material 1 respectively, the result was elongated to shorten the diameter to 
100mm. Further, the ends of the glass base material 1 were processed into a spindle 
shape. There was no particular problem in the elongation process. During the spindle 
shape process, however, the heated portion of the glass ba.se material 1 hung down, thereby 
deviating the narrowed portion from the center of the glass base material 1 . The spindle 
shape process was performed by heating to soften one point of the glass base material 
using a burner flame. The above-mentioned problem is attributed to hanging down of the 
softened portion of the gla.ss base material that is long, due to gravity. 

When the glass base material created In the above way was used for drawing, the 
glass base material came into contact with the inside of the furnace. 
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[0042] 

Comparison example 2 

A glass base material was processed using a glass lathe as shown, in HC 1 . 

First, a glass supporting rod 2a having a diameter of 95mm and a length of 
500mm and a glass base material 1 having a diameter of 104mm and a length, of 1600mm 
were welded together in the following manner. While rotating the glass supporting rod 2a 
grasped by a chuck 3a and the glass base material 1 grasped by a chuck 3b, opposing end 
surfaces respectively of the glass supporting rod 2a and the glass base material 1 were 
heated and brought into contact with each other. Subsequently, a glass supporting rod 
was attempted to be welded to the other end of the glass base material 1 too. 
[0043] 

The glass base material 1 had a bending of 0.8mm having an arc shape. It 
becomes necessary to measure the position and amount of the bending for correction 
thereof. In view of this, while rotating the glass base material 1, the diameter 
measurement device 5 was operated in the lengthwise direction of the glass base material L 
During this operation, the glass supporting rod 2a grasped by the chuck 3a was cracked 
immediately ahead of the chuck, leading to falling off of the glass base material 1 to 
breakage. The breakage of the glass supporting rod 2a is attributable to growth of 
scratches having already been caused on the surface of the glass supporting rod as a result 
of the concentration of stress at the immediately ahead of the chuck. 
[INDUSTRIAL APPUCABILITY] 
[0044] 

According to the present invention^ tte processing accuracy of glass base 
materials improve and yield is raised, to contribute to cost reduction. 

[BRIEF DESCRIPTION OF THE DRAWINGS] 
[0045] 

[Fig. II FIQl is a schematic explanatory diagram showing a manner of welding a 
glass supporting rod to one end of a glass base material using a conventional glass lathe. 

[Fig-2] FIG2 is a schematic cTc^planatory diagram after glass supj)orting rods have 
been welded to respective ends of a glass base material, using a conventional glass latlie. 

[Fig.3] FIG.3 is a schematic explanatory diagram showing a manner of welding a 
glass supporting rod to one end of a glass base material, using a method according to the 
present invention. 

[Fig.4] FIG.4 is a schematic explanatory diagram showing a manner of welding a 
glass supporting rod to the other end of the glass base material after a glass supporting rod 
has been welded to the one end of the glass base material. 
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[Fig.5] FTG.S is a schematic explanatory diagram showing a manner of processing 
one end of the glass base material into a spindle shape, using a method according to the 
present invention. 

rFig.6] FIG-6 is a schematic diagram showing a state in which a glass base 
material is held by a midway holding device. 

[Fig.7] FIG.7 is a schematic diagram showing a different example of the state in 
which the glass base material is held by a midway holding device. 

[DESC3UPTION OF THE REFERENCE NUMERALS] 

[0046] 
1... glass base material 
2a,2b . . . glass supporting rod 
3a,3b . . . chuck 

4 . . . burner 

5 . . . diameter measurement device 

6 . , . fixed rotation stand 
1 movable leadstock 

8a,Sb . > ' midway holding apparatus 
9 ... roller 

10. . . supporting arm 
11 ... slide rail 
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